ESEARCH on the treatment of ''dry skin syndrome '' is hampered by the lack of a suitable animal model. We developed a validated guinea pig in vivo model in which ''dry skin syndrome'' persists at least for 1 week (1) .
The development of this validated model has enabled comparisons of the pharmacological effectiveness of known and potential moisturizers or combinations of these agents for the treatment of dry skin syndrome.
In this study we wished to evaluate whether the moisturizing efficiency of humectants depends on the solvents in which they are dissolved. We are not aware of any article dealing with that subject.
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glycerol does not dissolve in the oil. No moisturizing effect was found with different combinations of glycerol in the mixtures of MCT and isopropyl alcohol. No moisturizing effect was found using another polyol moisturizer: 1,2 hexanediol (1M) dissolved in MCT oil. Glycerol or 1,2-hexanediol abolished the erythema only when they were dissolved in water alone. Conclusion: Polyol moisturizers such as glycerol or 1,2-hexanediol do not act in the presence of oils against the sodium lauryl sulphate-induced dry skin in our guinea pig model. Since in an oil-in-water (O/W) emulsion, the water evaporates within several minutes, one has to question the ability of moisturizing emulsions to treat dry skin. In such instances, one cannot draw conclusions about the moisturizing efficiency of the preparation merely from the presence of the humectant. One has to study the effect of the finished preparation. 
Material and Methods

Animals
Four albino guinea pigs (Dunkin Hartly strain, male, weighing 350∫50 g), were received from Harlen Laboratories Israel Ltd., Jerusalem, Israel. Each animal was housed separately in a different cage in order to avoid scratches on its skin. Food and water were supplied freely. Room temperature was constant at 23.5∫0.5 aeC. Animals had 12 h of daylight and 12 h of darkness.
Shaving
Every Wednesday the guinea pigs were coarse shaved on both flanks (lower back), by a shaving machine (Moser Rex Type 1230A, Unterkirnach, Germany). Further close shaving was done with another shaving machine (Philishave 20 Rota Action Type HQ 20, Groningen, The Netherlands). This shaving has to be done delicately, with round movements of the machine while touching the skin, and for not longer than 2 min, in order to avoid damage to the skin. One side of the flanks served as control, the other as the treatment side.
Creation of dry skin
A cotton pad was soaked in a solution of 2% (w/w) sodium lauryl sulphate (SLS) in deionized water. That cotton pad was applied to one side of the guinea pig's flank (the treated side) for 5 min. This process was repeated 24 and 48 hours later, after the first treatment, for a total of three consecutive days. Then the animals were kept for a further 48 h, before the final measurements.
Checking the achievement of dryness and erythema of the skin
On ''day 1'', Sunday, the animals were shaved on both sides of the flanks with the Philishave. Afterwards, the animals were washed on both sides for 1.5 min, with running water on their fur, and not directly on the exposed skin. The purpose was to wash away excess SLS that was left on the treated side, and to gain equal wetting of the skin on both flanks. Excess water was then absorbed from the fur and skin with an absorbent towel, without rubbing the skin. The animals were left in each cage for another 2 h, while their bottle of water was removed to avoid their becoming wet.
Every animal was measured by the instruments, always in the same order and in the same pattern, in order to achieve consistent results.
Corneometer CM 825
A measurements Skin moisturization was measured by the Corneometer CM 825 A . We minimized the variance by increasing the number of measurements to 10, at different points of the shaved area. The difference between the control side and the treated side was statistically evaluated (2).
Mexameter MX 16
A measurements
We measured the shaved area, 10 times at different points, with the Mexameter MX 16 A . The difference was statistically evaluated.
Treatment with the potential moisturizer
The material to be tested was applied to one side of the guinea pig skin for 5 min. The cotton pad has to be wet all the time, so that it can be squeezed over the treated side to keep it wet properly. A similar treatment was repeated after 8-12 h; hence, the treatment is twice a day. Water insoluble materials were dispensed in isopropyl alcohol by a pipette, of which 0.2 ml was applied to the treatment side.
The next day (day 2), two treatments were given at the same time by the same procedure.
On day 3, the animals were shaved with the Philishave on both flanks. An hour and a half later, their skin was measured by two instruments: Corneometer CM 825 and Mexameter MX 16. In order to be sure that the Corneometer CM 825 does not measure material on top of the skin surface (that might not be absorbed), the animals were examined by an additional instrument (3). This instrument measures only the top 2-3 mm of the stratum corneum; therefore, it can show the existence of extra material left on the top layers of the stratum corneum. If this instrument showed a difference between the control side and the treated side, the material was not evaluated further.
Right after measurement, the animals were treated again twice that day (day 3), and the next day (day 4) as well. On day 5, the animals were shaved on both flanks, measured again and treated again twice that day. The following day (day 6), the animals were treated only once. The seventh day (day 7), the animals weren't treated. Day 8, 2 days after the last treatment, the animals were shaved and the last set of measurements was taken.
Ethical committee
We obtained approval for the study from the ethics committee of our institute no. OPRR-A 5011-01; MD-47.04-07-97.
Method of work
''Dry skin syndrome'' was induced on the shaved skin on one side of guinea pigs flanks by daily application of 2% sodium lauryl sulphate in deionized water (SLS) for 3 consecutive days and then for a further 48 h, before the final measurements. The other shaved side was used as control. After ascertaining skin dryness, the dry side was treated for 6 days with glycerol (Frutarom, Haifa, Israel) or 1,2 hexanediol (Fluka, Buchs, Switzerland) in different solvents: distilled water, medium chain triglycerides oil-MCT (Mead Johnson, Evansville, USA) or mixtures of MCT and isopropyl alcohol (J.T. Baker, Philipsburg, NJ, USA) in different proportions. MCT is a lipid fraction of coconut oil, consisting primarily of triglycerides of the C 8 and C 10 saturated fatty acids. Measurement of the in vivo moisturizing effect was carried out by Corneometer CM 825, erythema was measured by Mexameter MX 16, as described previously (1) .
Statistical analysis
The normal distribution was used and the results were calculated according to a t-test paired comparison -the difference of the reading on the same animal between the treated side and the control one. Statistical results were in weighted averages and standard deviations, while considering each of the values according to its variance (2). 
Results
Therapeutic effect of MCT oil and humectants on skin moisturization and erythema
Treatments with glycerol (1 M) in water reversed the skin dryness and erythema shown by both instruments ( Table 1) . As can be seen, the difference between the treated side and the untreated one disappeared, meaning that moisturization and erythematous skin became normal due to the treatment. The Corneometer measurements of the treated versus control side became equal after treatment. The erythema measured by the Mexameter was abolished in a week. When glycerol (1 M) was dispersed in MCT, the difference between the control and the treated side did not change during 1 week, as measured by both instruments. 1,2-Hexanediol (1 M) in water showed similar results to glycerol in water. 1,2-Hexanediol (1 M) dissolved in MCT oil, however, was without any therapeutic effect.
Therapeutic effect on skin moisturization and erythema of different proportions of glycerol and MCT
While applying glycerol (1 M) in different proportions with MCT and isopropyl alcohol, it can be seen that glycerol is inactive. Glycerol is not soluble in MCT and under this condition has no curative effect on skin moisturization and erythema, as can be seen from Table 2 .
Therapeutic effect on skin moisturization and erythema of different proportions of 1,2-hexanediol and MCT
From the results of the therapeutic effect of different proportions of 1,2-hexanediol and MCT and isopropyl alcohol (Table 3) , it can be seen that 1,2-hexanediol in MCT -though soluble -has no therapeutic effect.
Discussion
The development of the in vivo model in guinea pigs for dry skin syndrome (1) provided an opportunity to measure the therapeutic efficiency of different agents and formulations. Glycerol is a standard humectant but it is not soluble in oils. 1,2-hexanediol is soluble in MCT oil, but not in other oils such as vegetable oils, silicon oil, vaseline and paraffin oil. Isopropyl alcohol evaporates rapidly, just like water does.
The probability that glycerol is inactive in the presence of MCT oil, because it is not soluble in it, leads us to investigate another humectant, 1,2-hexanediol, which is soluble in MCT oil. 1,2-Hexanediol dissolved in MCT is inactive, while 1,2-hexanediol dissolved in water is active. Since MCT does not evaporate as do water and isopropyl alcohol, the only logical conclusion is that, when one applies a water solution to the skin, the water rapidly evaporates and, therefore, the effective concentration of the solutes increases. This will be true, of course, for every rapidly evaporating solvent.
The present study demonstrates that the mere presence of an adequate amount of a humectant-moisturizer in a cosmetic product is not a proof of efficiency. One has to test the final formulation for efficacy just as a drug is tested in the pharmaceutical industry.
